Introdução: Analisar as tendências seculares ao nível da antropometria e aptidão física das crianças portuguesas. Material e Métodos: Um grupo de 1819 crianças (881 rapazes e 938 raparigas) entre os 10 e os 11 anos de idade, foi avaliado no 5º e 6º ano de escolaridade durante 20 anos. A ANCOVA foi usada para analisar as variações de antropometria (índice de massa corporal, peso e altura) e aptidão física (sentar e alcançar, força abdominal, salto horizontal e corrida de velocidade) durante quatro quinquénios (1993 -1998; 1998 -2003; 2003 -2008 e 2008 -2013 (1993 -1998; 1998 -2003; 2003 -2008; 2008 -2013).
INTRODUCTION
In recent years, there has been an increasing interest in describing the physical fitness levels of young people, particularly in relation to health benefits and wellness. According to several authors, physical fitness is not only an important value in contemporary society, but also has fundamental significance in the intent to be active. [1] [2] [3] Overall, physical fitness can be considered as the adjustment of individuals to the physical and social environment. 3, 4 In the health context, physical fitness is generally defined as a state characterized by the ability to carry out daily vigour tasks demonstrating traits and capacities associated with low risk of premature development of hypokinetic diseases. 5 One of the most disturbing aspects of the 21 th century is the obesity prevalence through childhood. This phenomenon has classified obesity as a public health problem, among diabetes, hypertension, sleep apnea and psychological disturbances including depression and low self-esteem. [6] [7] [8] The relation between obesity with physical fitness in children is a quite complex problem. Several reports demonstrate that a decrease in physical activity promote unhealthy eating behaviors, increasing the susceptibility to obesity. 9 Besides, the high prevalence of unfavorable lifestyles and the aggregation of risk factors, emphasize the adverse cardiovascular risk profile at younger ages. 10 Nowadays, there are enough evidences to admit that active lifestyles in combination with other positive elements, such as fruit and vegetable intake, control of abdominal obesity, arterial tension and lipidemia, can be beneficial to health and reduce overweight. 5, 11, 12 The most recent studies also found a very negligible effect in body composition 13 and physical fitness status 14 of students participating exclusive in physical education classes. The regular practice of exercise programs outside of school, in clubs or gyms, also proved to be important components in the obesity treatment. 15 However, little is known about anthropometrics and physical fitness trends over long time-periods, with direct social, demographic and economic impact. Over the last 20 years the society patterns of education, transportation and leisure changed dramatically, leading to a decrease in the time available for physical exercise.
16 Recent meta-analyses reported global changes in several health-related physical fitness components 17, 18 namely a decrease in cardiorespiratory fitness and stabilisation in muscular strength. However, the literature is quite inconsistent, and the most of the available data on the topic comes from countries at the earliest stage of social and economic development. Particularly with regard to the pediatric aerobic fitness, there seems to a sharp decline since 1970 among children (6 to 19-years-old) from 27 countries. 17 The pattern of change of all the other components of physical fitness in school-aged children seem to be more inconsistent; some studies have reported a physical fitness decline, while other studies have reported no changes between decades or even increases. [18] [19] [20] [21] This secular changes in pediatric physical fitness may result from multiple factors; the socio-cultural context is one of the most determinant factor that probably triggers a positive relationship between a healthy lifestyle and physical fitness. 22 Understanding local or national trends in physical fitness and obesity are important inputs to identifying successful and less successful strategies. 19 This type of knowledge would allow us to redefine organizations, and act more effective in promoting healthy behaviors through physical participation.
This study comprises a time of relevant social-economic and demographic changes in Portugal, resulting in challenging health consequences of sedentary behaviour in children and adolescents. 23 The aim of this study was two-fold: (i) describe secular trends in physical fitness and obesity in 10 and 11-years-old Portuguese from an urban high school located in the northern interior of Portugal; (ii) analyze quinquennial effects in different physical tests considering age and body mass index (BMI) as covariates Articulated on the basis of existing knowledge, it was hypothesized that secular changes in physical fitness of 10 and 11-years-old Portuguese children would improve obesity associated with sociodemographic processes.
MATERIAL AND METHODS

Study participants
This is a descriptive, non-randomized study, conducted to determine trends over time (over the last 20 years) in BMI and physical fitness of Portuguese school-aged children. The study participants were recruited in the region of Beira Interior (in North-Eastern Portugal) by a non-probabilistic sampling method. 24 The subjects were selected because of their convenient accessibility and proximity to the researcher over the last two decades. Inclusion criteria during this study were as follows: 10 and 11-years-old students of both genders attending the physical education classes A total of 1819 students (881 boys and 938 girls) were included for further analysis over four consecutive quinquennials (1993 -1998; 1998 -2003; 2003 -2008; 2008 -2013) (Table 1 ). The confidentiality of data was guaranteed, as well as anonymity in the treatment process and analysis. All ethical standards provided according to the Helsinki Declaration in respect to human research were considered. The procedures were annually laid down in the regulation of the school. All evaluations were performed by trained technicians. Participants and their parents were fully informed about the protocol before participating. 
Procedures
The study had a duration of 20 years with regular standard measurements at the beginning of each scholar year. Physical fitness and anthropometric scores were always assessed by the same researcher ensuring the reliability of the data collected. Every year the researcher spent a previously training period to refine the data collection technique using a small sample of subjects not covered in this study (around 15 subjects). The evaluation program included anthropometric and various health-related physical fitness tests designed to assess muscle strength, muscular endurance, speed and flexibility.
The evaluation process selected protocols that were efficient and that had been previously used in several studies for the assessment of anthropometry in young people.
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All testing procedures were applied to all participants. The subjects followed a familiarization session before testing to reduce the effects of any differences in learning. The standardized tests were completed in two sessions separated by 48 hours. On day one, the participants were assessed anthropometric measures, and in the second session, the participants were assessed for physical fitness assessment. All participants were motivated to give their maximum effort during performance measurements.
Instruments
Anthropometric assessment: Total height (m) was measured to the nearest 1.0 centimeter with a portable stadiometer (Holtain Ltd, UK) and body weight (kg) were measured was measured to the nearest 0.1 kilogram with a calibrated scale over time (Seca, Germany) according to international standards for anthropometric assessment 26 in a private setting while students were dressed in light clothing in the morning. Body mass index (BMI) was mathematically estimated according with the equation BMI = weight/height 2 (kg/m 2 ).
Physical fitness assessment
The participant's physical fitness was evaluated always in the morning and during three consecutive physical education (PE) classes. For muscle fitness evaluation, we used horizontal jump test (without preparatory running) and it was performed always in the first PE class. The abdominal muscle endurance (curl-up) and running velocity (in 40 m) were evaluated in the second PE class. Finally the hamstring flexibility was evaluated in the third PE class by the sit-andreach test. All tests were completed according to physical fitness test batteries that are commonly administered to school children in several countries: the AAHPERD
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(the standing long jump test and the 40 m sprint) and the Fitnessgram test batteries (the curl-up test and the seat and reach flexibility test).
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The participants were familiarized with each test through demonstration and were allowed to practice the testing protocols before the real trials. They were randomly assigned to perform the first test and the starting order was always the same for the following tests to ensure the absence of a fatigue effect. At the beginning participants performed a general warm-up walking in the gym and promoting the articulation of all body joint articulation.
Statistical analysis
Data was analyzed using SPSS software (version 21.0). The normality and homoscedasticity assumptions were checked respectively with the Kolmogorov-Smirnov and the Levene Tests. Participants were organized by birth year intervals (5 th and 6 th grade students). Descriptive statistics (mean ± sd) were calculated for all time periods. Repeatedmeasures ANOVA was used to assess the variations in anthropometric and physical fitness scores over time. 29 The Tukey test was used for post-hoc analysis when the F-ratio was significant. ANCOVA was used with age as covariate and quinquennials as factor for anthropometric scores. A similar approach was performed with age and BMI as covariates and quinquennials as factor for physical fitness scores. The statistical significance was set at p ≤ 0.05. Table 2 presents the anthropometric scores for both genders when the effect of the covariate (age) was removed. Boys became heavier across time (p = 0.037) while their height remained unchanged within the four quinquennials (p = 0.645). On the other side, girls suffered significant changes in their height and weight (p ≤ 0.0001) and BMI (p = 0.001). Table 3 presents the variation in physical fitness scores throughout the four quinquennials when the effect of the covariates (age and BMI) was removed. Children from the 1993 cohort were less flexible than those from 2013 (p < 0.01). Regarding speed, boys in 2013 were faster than their 1993 counterparts. Similar trend was found for girls but without statistical meaning. The curl-up assessment, showed a similar pattern in both genders, with better scores reached in the most recent quinquennial. Finally, horizontal jump performance also showed slight improvements throughout those years but without reaching the significance cut-of value.
RESULTS
DISCUSSION
The purpose of this study was to analyze the secular changes in anthropometrics and physical fitness in young Portuguese boys and girls between 1993 and 2013. In summary, our results our results showed increasing trends in BMI that corresponded in boys to a higher increase in weight than in height, while in girls to a similar increase in both parameters. We also reported improvements in physical fitness scores (except for horizontal jump), reflecting a positive influence of lifestyle and environmental changes throughout the last 20 years.
During this time period, novel education strategies were applied in Portugal, in order to encourage students' involvement in sport and physical activity. For example, from the year 1993, the 'school sport program' (organized by the coordinating office of schools sports at the Education Ministry) was officially included in the regular teaching schedule of Portuguese physical education teachers (and also within elementary schools for the first time). Sports program in schools began to represent a preferred vector for adding a set of experiences and opportunities for formal sports participation, as it could be difficult to get just with physical education session. Consequently, the number of students engaged in sport increased markedly. 30 In addition, the Extracurricular Activities Program was formally Our results showed significant differences across time for boys in their weight and BMI, but not in height. This means that this secular trend for BMI in boys can be attributable to an increased body mass and not to body length. Among girls, significant changes in height and weight (and hence BMI) were found between 1993 and 2013. BMI variations in both genders over the last 20 years may be related to eating habits and physical activity, particularly during school activities or in leisure times. 16 Those daily behaviours were not objectively measured in this study, limiting our interpretation. Nevertheless, as previously mentioned, there were more opportunities for children to be physical active outside the time normally devoted to the school curriculum in the last 20 years. However, it seems that the impact of novel sports strategies did not reach both genders in the same way. It seems that these programs were insufficient to counteract an increase in BMI, especially in boys, which grew at the expense of increased weight. A similar trend had been already reported by Cardoso and Padez 31 in a sample of high socio-economic status Portuguese boys during the last four decades. Authors stated that, this pattern of association between socio-economic status and obesity may reflect a late socio-economic transition of Portugal, and particularly in the inner centre region.
Our results showed a trend for an improvement in physical fitness over the last 20 years in both genderschildren of 2009 -2013 had higher speed and core strength than their counterparts of 20 years before. This was an expected trend considering that there was an increase in lean body mass to support the weight gain observed in both genders, meaning extra strength. 26 These findings concur with the secular trends reported in other young populations, whereas power and speed test performances improved at + 0.03% and + 0.04% per annum, respectively.
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Although using a different test to measure speed/agility (10 x 5 m shuttle run), our data is consistent with the trend observed among Flemish boys and girls from 1979 -1980 36 where no statistically significant differences were found. Differences among these results could be related to sample characteristics and protocols (e.g., differences in running surfaces or practices runs). 33 Issues related to motivation and opportunity for practice also act as confounders and cannot be controlled.
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A nonsignificant trend was observed for standing horizontal jump performance in both gender (p = 0.081 and p = 0.052, for boys and girls respectively). Given the fact that the secular improvement in performance is primarily a function of secular increase in body size 37 Our results demonstrated a substantial reduction in children's flexibility over time. This negative trend in flexibility is similar to what was observed in Estonian and Lithuanian youth. 34 Probably this can be explained by changes in body size (body height and weight); as previous reported, flexibility levels as assessed by the sit-and-reach test are dependent on body proportions. 38 So, positive secular changes in growth patterns (namely leg length, trunk length, and arm length and their respective ratios), can explain, in part, that taller children of nowadays are less flexible than those from the past.
Notwithstanding the relevancy of the present results, some limitations should be addressed to the current study. First, no data about the children's play habits and/or objectively measured physical activity levels and patterns were available; engaging in extra sports activities may have imputed some bias in fitness levels. Further, behavioral habits such as the reduced time in sedentary activities, increases in engagement in active tasks during leisure time, and increasing effort to go in bicycle or walking to school, are considered effective to change fitness levels. 23 Secondly, the use of field tests to measure health-related physical fitness components result in measurement errors at the individual level. In the present study, all measurements were assessed by the same researcher (ensuring the reliability of the data collected), according to the same methodology, which allows to minimize the systematic error to a value smaller. Thirdly no information about the participant's socialeconomic status were obtained; this would be valuable to understand the effects of various social and environmental factors that affect health behaviour with respect to the course of physical fitness over time. In the future, it will be appropriate to investigate lifestyle changes over time (affecting physical performance), comparing children with different levels of physical activity.
CONCLUSION
The present study indicates a tendency for increased weight among Portuguese children during the last 20 years. Boys became heavier across time while their height remained unchanged within the four quinquennials. Girls seem to have changed significantly in their height, weight and BMI through time. The results also indicate a positive trend in speed and core strength, but a negative trend in flexibility. A nonsignificant trend was observed for standing horizontal jump performance in both sexes.
National policies on sport for health promotion implemented in the last 20 years encourage youth to be more physically active but did not develop all fitness components in the same way. Physical batteries performed each year of school may play an important role by helping to identify children with low physical fitness, and by promoting positive health behaviour's.
